Influence of thyroid hormone on myosin heavy chain mRNA and other messenger RNAs in the rat heart.
The level of myosin heavy chain (MHC) alpha mRNA and of MHC-beta mRNA was quantitated in the rat heart using a specific cDNA probe. In hypothyroid and diabetic hearts MHC-beta mRNA predominates, whereas in normal hearts MHC-alpha mRNA represents 80% of all MHC mRNA. Administration of 0.2 mg T3/100 g body wt. to hypothyroid rats led to an increase in MHC-alpha mRNA beginning at 3 h after injection and continued to rise until at 24 h control level of MHC-alpha mRNA were reached. In contrast, after administration of 2 units regular insulin to diabetic rats, MHC-alpha mRNA levels showed a small but significant increase already 30 min after insulin administration reaching a peak at 3 h and returning to diabetic values 5 h after insulin. The T3 response of other cardiac mRNAs was quantitated using in vitro translation, separation of 35S methionine labeled translational products and their quantitation by digital matrix photometry. An mRNA (spot 72b) coding for a translational product with a Mr 81,000 and pI of 5.4 showed a 3-fold increase in its level 1 h after T3 administration. In view of the rapid response of spot 72b and the early response of MHC-alpha mRNA to insulin, it is currently unclear if the T3 response of MHC-alpha mRNA represents a primary effect of T3.